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Abstract 
Background: As the availability of fortified foods expands, it is increasingly important to monitor risk of excessive 
nutrient intake. However, neither Canadian nor US nutrient composition databases systematically differentiate 
between naturally occurring nutrients and those added to foods , and the consumption of 
fortified foods is not comprehensively assessed during dietary data collection. Objective: To describe limitations in 
the estimation of nutrient intakes from voluntarily fortified foods from the Canadian Community Health Survey 
(CCHS 2004) and National Health and Nutrition Examination Survey (NHANES 2007-08) for the purposes of 
evaluating fortification policies and practices. Description: Working with the US Food and Nutrient Database for 
Dietary Studies, we identified voluntarily fortified foods by food code descriptions containing certain key words and 
the presence of nutrients for which additions were tracked in the database.  This strategy is likely to have resulted in 
an underestimation of voluntarily fortified food consumption and thus an underestimation of the probability of 
excessive intakes in the US population. Our efforts to model proposed policy changes to food fortification in Canada 
were similarly limited by our inability to differentiate added sources of niacin and retinol in the CCHS.  This 
thwarted assessment of risks associated with fortification because the Tolerable Upper Intake Levels only apply to 
retinol and added niacin. Conclusion: It is important that food composition databases and 24hr dietary recall 
collection methods evolve to facilitate monitoring and evaluating health benefits and risks associated with growing 
voluntary food fortification practices.  
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1. Introduction 
1.1. Food fortification practices in Canada and the United States 
In both Canada and the United States, mandatory food fortification has long been employed as a tool to 
address public health need [1-5]. For example, although regulatory frameworks differ, in both Canada and 
the United States white flour is enriched with niacin, thiamine, riboflavin and iron to replace losses during 
processing [6,7], and enriched cereal grains are fortified with folic acid to reduce the risk of neural tube 
defects [8-11]. The two countries differ markedly, however, in their policies and practices with respect to 
voluntary fortification.  
In the United States, fortification of any non-standardized food with a vitamin or mineral is permitted 
at the discretion of the manufacturer [12].  Although the Food and Drug Administration has issued a 
policy statement outlining conditions under which the voluntary addition of vitamins and minerals to 
foods is appropriate (e.g. to correct a nutrient insufficiency in the population), this statement is policy, not 
regulation [12]. In Canada, voluntary food fortification has historically been tightly regulated [13]. Very 
few foods have been permitted to be voluntarily fortified, with restrictions on the types and amounts of 
added nutrients permitted. Breakfast cereals are one example of a food category in which voluntary 
fortification has been permitted in Canada [14, 15]. However, in 2005, Health Canada proposed a 
discretionary food fortification policy, which would have allowed for much broader voluntary food 
fortification practices in Canada, permitting manufacturers to add nutrients to foods at their discretion 
[16]. Part of the rationale for this policy was to facilitate harmonization with the United States. The 
proposed policy defined a list of foods that were previously excluded from fortification, and the types and 
levels of nutrients to be permitted. Although the proposed policy was not formally implemented in 
Canada, alternative regulatory amendments have increased opportunities for voluntary vitamin and 
mineral fortification of food , with products approved on a case-by-case basis [17].  
Despite different regulatory environments, voluntary food fortification practices appear to be 
expanding in both the United States and Canada. This is evident through the recent introductions of 
entirely new categories of fortified foods, such as energy drinks and vitamin waters, and through the 
continued expansion of fortification in products such as breakfast cereals and beverages [18].  
1.2. Contribution of voluntary food fortification to nutrient intakes 
Historically, interest in the effects of food fortification has centered on risk of nutrient inadequacy in 
the population, a direction consistent with the intent of the  policy 
guidance in the United States [12].  An examination of data from the 1989-91 CSFII [19], for example, 
revealed that voluntary fortification contributed substantially to total nutrient intakes in the United States, 
possibly lessening the prevalence of nutrient inadequacies.  More recently, Fulgoni et al. [20] used data 
from NHANES 2003-06 to compare distributions of usual nutrient intake in the US population with and 
without considering nutrients provided through fortification (mandatory and voluntary combined).  Their 
findings suggest that these practices have a marked effect on reducing the prevalence of inadequate 
vitamin A, folate, and thiamine in the population.  
It is generally accepted by the scientific community that it is possible to consume too much of a given 
nutrient, and this is associated with risks of adverse effects. This formed the basis for the creation of the 
Tolerable Upper Intake Levels (ULs) for several nutrients beginning in the late-1990s [21]. ULs are the 
highest intake level known to be safe; toxicity of intakes above this level is unknown.  ULs have not been 
established for all nutrients. However, this does not mean that risk of excessive intake of these nutrients 
does not exist, but rather that the available evidence did not support creation of an UL for that nutrient. 
For some nutrients, the UL only applies to one form of the nutrient, or only applies when the nutrient is 
consumed through food fortification or as a dietary supplement [21]. 
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Since the publication of ULs [21, 22], intakes above the UL have begun to be monitored.  Some 
indications of excessive intakes of zinc, retinol, copper, selenium, and folic acid were documented among 
children (1-8y) in NHANES in 2001-02 [23], and several more recent studies have documented intakes 
above the UL for folic acid, iron, magnesium, calcium and zinc from supplement use among adults and 
children [24, 25]. Voluntary fortification may contribute to the observed excesses among children [26, 
27]. Excessive intakes of zinc and folic acid have been examined [8, 9, 24, 28]. These studies suggest that 
consumption of breakfast cereals could be associated with increased exposure to these nutrients, 
implicating voluntary fortification as contributing to the high intakes [8, 9, 24, 28]. 
As food fortification expands and an increasing number of Americans consume dietary supplements 
[29, 30], the potential effect of voluntary food fortification on risk of excessive intakes is increasingly 
important.  The analysis conducted by Fulgoni et al. found that nutrients provided by mandatory and 
voluntary fortification contributed to potentially excessive intakes of zinc, retinol, niacin and folic acid 
among children [20], but this work did not examine the effects of voluntary food fortification on nutrient 
intakes and therefore could not evaluate effects of differing levels of exposure to voluntary food 
fortification within the population.   
There are few reports that examine the contribution of voluntary food fortification on nutrient intakes 
in Canada. Hennessy-Priest et al., examined the contribution of zinc intakes of preschoolers, but could not 
attribute zinc intakes above the UL to supplementation or fortification [31].  The authors also found no 
impact of fortification on adequacy intakes were adequate even without 
fortification. The paucity of studies in this area may reflect the fact that, until recently, and with the 
exception of a few foods, voluntary food fortification has not been widely permitted.  
Understanding the implications of expanded voluntary food fortification practices for excessive 
nutrient intakes in Canada and the United States is important. However, limitations in databases used in 
national nutrition surveys, and in the collection of dietary intake data in these surveys, can create a 
significant barrier to evaluating risks associated with these practices.  
Our group has conducted two studies to assess the health implications of the voluntary food 
fortification policy proposed in Canada and existing fortification practices in the United States, using data 
from the Canadian Community Health Survey (CCHS, Cycle 2.2, 2004) and the National Health and 
Nutrition Examination Survey (NHANES 2007-08) respectively (Sacco, J; Dodd, K; Kirkpatrick, S; 
Tarasuk, V.; unpublished data).  These studies facilitate a review of the limitations in existing food 
composition databases in these two countries for conducting such analyses. 
2. Examination of food fortification policies/practices  
2.1. Study 1  Examining potential for excess nutrient intake associated with voluntarily fortified food in 
the United States 
 To understand the potential for excessive nutrient intakes resulting from current voluntary food 
fortification practices in the United States, we examined whether individuals with greater exposure to 
voluntarily fortified foods were more likely to have usual nutrient intakes approaching or exceeding the 
UL. 
The most recent What We Eat In America, the dietary component of NHANES (2007-08), was used 
for this analysis. This survey contains a nationally representative sample of the civilian non-
institutionalized US population. Nutrient intake data was collected using two 24h dietary recalls [32] and 
analyzed using the Food and Nutrient Database for Dietary Studies, or FNDDS, version 4.1 [33]. 
The FNDDS does not have a unique code for all voluntarily fortified foods, making their identification 
difficult. Where a brand name is present, food codes reflect actual fortification levels, however where 
brand names do not appear, food codes may reflect composites of fortified and unfortified foods if 
fortified versions are infrequently consumed [33].  To estimate voluntarily fortified foods we searched for 
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nutrient additions that are not mandated in the United States. After excluding foods with a standard of 
identity for enrichment or fortification, we searched FNDDS food descriptions for terms indicating 
nutrient addition (e.g., added, vitamin or mineral, plus) including 
Vitamin B12, folate, and vitamin E are the only nutrients in the FNDDS 4.1 for which added and 
naturally occurring sources are differentiated, but the latter two nutrient additions cannot be assumed to 
be voluntary since they are mandated and vitamin E is often used as a preservative.  Because breakfast 
cereals are widely fortified, all breakfast cereals not identified as fortified through our search criteria were 
cross-checked against ingredient lists available on manufa  Our method for identifying 
fortification did not enable us to determine the amount or type of fortificant present. For example, the 
food 'Peanut butter, vitamin and mineral fortified', was identified as fortified, yet the amounts and types 
of added nutrients could not be discerned.  
Unlike CCHS data, FNDDS differentiates between carotenoid and retinol sources of vitamin A and 
also differentiates between naturally occurring and added sources of vitamin E. As with the Canadian 
survey, folic acid is differentiated from naturally occurring folate in the FNDDS, but added niacin is not. 
Therefore potential risk of excess intake of vitamin A and vitamin E from voluntarily fortified foods 
could be assessed, but excessive intake of niacin could not. Unlike Canada, where niacin enrichment is 
required in all white flour, making it present in all baked goods using white flour, in the United States 
enrichment cannot be presumed in these products. Given the large number of assumptions required, 
niacin was not included in this analysis. Providing both added and naturally occurring nutrients in 
databases would greatly facilitate monitoring of potential excess intake of these nutrients.    
Furthermore, the extent to which interviewers probed participants to differentiate fortified from non-
fortified products during the collection of the 24h dietary recall data is unclear [34].  A lack of probing for 
these foods could have resulted in an underestimation of consumption of these foods. While this 
highlights the need for nutrition surveys to prioritize collection of this data, the rapidly evolving market 
for these foods, and consumers' limited ability to recognize or adequately recall the consumption of 
fortified foods [34] is a barrier to improving this data. Our analysis revealed an association between 
consuming retinol, zinc, folic acid, selenium and copper from voluntarily fortified foods and a greater risk 
of excessive intakes of these nutrients among children. Increased probability of consuming calcium and 
iron from voluntarily fortified foods was associated with increased likelihood of excess among some adult 
age groups.  
This work highlights the importance of evaluating the impact of voluntary fortification on usual 
nutrient intakes by age and sex group. The risk of excessive nutrient intake attributable to mandatory and 
voluntary food fortification reported by Fulgoni [20] were much smaller than those we observed, possibly 
because they pooled findings for children from 2 to 18y.  
Because consumption of voluntarily fortified food appears to be underestimated using NHANES data, 
this means we have underestimated the likelihood of excessive nutrient intake in the United States.   
2.2. Study 2  Examining risks and benefits associated with the proposed discretionary fortification policy 
(2005) in Canada 
The objective of this study was to examine the potential impact of the proposed expansion to voluntary 
food fortification practices in Canada on usual nutrient intakes and the potential to reduce existing 
prevalence of inadequacy or risk of exceeding the Tolerable Upper Intake Level (UL) [34].  
This study used data from the Canadian Community Health Survey, Cycle 2.2 (2004). This survey 
contains food intake data from a representative sample of 35,107 civilian, non-institutionalized, 
Canadians, and provides the most recent data on nutrient intakes in the Canadian population [35]. Food 
intake data was collected using 24hr dietary recalls and was linked to the Nutrition Survey System (NSS) 
food composition database.  For the CCHS, 2.2 (2004) this database relied heavily on the 2001b version 
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of the Canadian Nutrient File, and includes a recipes database adapted from the USDA and additional 
nutrient information for a number of other foods collected specifically for this survey [35]. 
Usual nutrient intakes were estimated in the CCHS 2.2, in addition to the proportion of the population 
with usual intakes below the Estimated Average Requirement (EAR) or above the UL, to estimate 
prevalence of inadequacy and potential for excessive intakes, respectively. Next, multiple implementation 
scenarios under the proposed discretionary food fortification policy were simulated, by varying the 
number and types of foods fortified. This allowed for the estimation of upper and lower bounds of 
potential impact of this policy on intake and excess. To evaluate potential for excessive intakes, 
distributions of usual nutrient intake were compared to the UL. When the UL applied to only added 
nutrients as with vitamins A, E, folate and niacin[36,37,38], estimation of the amount attributed to 
fortification for vitamins A and E was required. 
The food composition database used in the CCHS 2.2 does not differentiate between naturally 
[35]. Similarly, the CNF database at the 
time did not differentiate between carotenoid and retinol sources of vitamin A. In the absence of more 
comprehensive food composition data, assumptions were made about the added niacin and retinol content 
of foods in the NSS database to estimate intakes of these nutrients. All white flour-based products were 
assumed to be enriched, and the niacin in these products was assumed to all be added through 
fortification. It was also assumed that vitamin A derived from animal and dairy-based products contained 
only retinol. Added niacin and retinol were not estimated from mixed dishes because of the increased 
number of assumptions required.  
This work suggests that the proposed expansion to voluntary food fortification in Canada is misaligned 
with the nutritional needs of the population [34] because it potentially increases risk of excessive intake 
with no potential benefit. This was the case for niacin where intake is adequate but unregulated 
enrichment could allow consumers to exceed the UL. However, the policy also had the potential to result 
in benefit without risk for nutrients such as vitamin C and magnesium, where there is some inadequacy 
yet no risk of exceeding the UL for any age and sex group.  Finally, there is potential for risk with benefit 
for some nutrients (e.g. calcium, folate, and vitamin A), where intakes of some groups improved, while 
other age and sex groups exceeded the UL [34]. 
Assumptions made to estimate nutrient intakes from retinol and added niacin in the CCHS 
undoubtedly introduce error into the estimates of exposure, although the direction of the error is not clear. 
This reduces precision in the estimates of inadequacy and excess. 
2.3. Implications of database limitations 
The limitations in the CCHS and NHANES surveys have implications for our ability to assess the 
potential risks of excess nutrient intake. In CCHS 2.2, we made assumptions in order to differentiate 
added and naturally occurring nutrients, which introduced error into our estimates of exposure. 
Furthermore, consumption of voluntarily fortified foods may have been under-reported in NHANES. In 
the analysis of NHANES (2007-08), all of the biases were toward underestimation of the risk of excess. 
In addition to the limitations described above, other nutrients that may be used as fortificants (and 
[16]) 
are not available in food composition databases used in these national surveys. For example, because 
vitamin E data was incomplete for the majority of foods in the Canadian Nutrient File, this nutrient was 
not included in CCHS 2.2, and therefore could not be analysed [35]. Data for both pantothenic acid and 
biotin are not available in either NHANES (2007-08) or the CCHS 2.2. The lack of nationally 
representative intake data for these nutrients raises questions concerning the rationale for their proposed 
addition to foods in Canada.    
The ability to identify the addition of vitamins and minerals to foods in national nutrition surveys, and 
to accurately quantify the nutrient contribution provided through fortification, is important, not only to 
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evaluate potential risks of excess, but also to understand where these foods fit within current diet patterns. 
In the context of ongoing discussions surrounding the need for policy changes to address obesity, 
understanding the role of voluntarily fortified foods in the diet can help to inform future efforts to shift 
dietary patterns in the population. For example, if shifts away from consumption of sugar sweetened 
beverages are encouraged, can this be expected to influence vitamin C intakes in the population if a 
meaningful proportion of these beverages are fortified? Furthermore, how these foods contribute to diet 
quality more broadly is unclear. While there has been some attempt to examine the relationship between 
increased intake of foods eligible to be fortified under the proposed discretionary fortification policy in 
Canada and indicators of diet quality [39], and there has been some examination of the breakfast cereal 
consumption as it relates to diet quality and obesity [40-43], there are currently no comprehensive 
examinations of how voluntarily fortified foods fit within overall dietary patterns in the United States.   
3. Conclusion 
Limitations of food composition databases and nutrition surveys in both Canada and the United States 
create challenges for estimating the contribution of voluntarily fortified foods to total nutrient intakes, and 
the potential for excess. As voluntary food fortification expands in Canada and the United States [18], the 
ability to monitor this practice is of increasing importance if we are to understand the implications for 
health.  
The food marketplace is complex, and rapidly changing, as new products are introduced and others 
leave the market [18]. It may be prohibitively expensive for nutrition database compilers to keep pace 
with this evolution, particularly given that chemical differentiation between added and naturally occurring 
nutrients is not possible for most nutrients. As food fortification policies and practices evolve, alternative 
strategies for monitoring the contribution of these foods to usual nutrient intakes may be warranted to 
ensure that potential risks to health are identified. One option could be to require manufacturers to 
provide food composition data when nutrients have been added. Although national nutrition surveys were 
not routinely conducted in Canada in the past, a second nutrition cycle of the CCHS is slated to be 
conducted in 2015 and NHANES operates on a regular cycle. Moving forward, it is important that 
nutrition surveys and food composition databases evolve with changes in food fortification practices, and 
this includes differentiating added nutrients from naturally occurring ones, particularly when different 
forms apply to the UL.  Probing for fortified food consumption should be a considered in future surveys 
in both countries. In the absence of sufficient resources to improve estimation of fortified food 
consumption, researchers should be aware of these issues and develop creative solutions to overcome 
existing limitations. 
References 
[1] Wilder RM, Williams RR. Enrichment of flour and bread. A history of the movement. Bulletin of the national research council. 
Washington, D.C.: National Research Council, National Academy of Sciences; 1944 November 1944. Report No.: Number 
110.  
[2] Curran RE. Regulatory control in Canada under the Food and Drugs Act. Food Drug Cosmetic Law Journal. 1962;17:312.  
[3] Institute of Medicine (IOM). Dietary Reference Intakes: Guiding principles for nutrition labeling and fortification. Washington, 
D.C.: National Academies Press; 2003.  
[4] Cheney MC. Canadian experience with food fortification. Public Health Rev. 2000;28(1-4):171-7.  
[5] Yetley EA. U.S. experience with food fortification. Public Health Rev. 2000;28(1-4):147-50.  
[6] United States Government. Code of Federal Regulations. Title 21: Food and drugs. Part 137 Cereal flours and related products 
§ 137.165 enriched flour. Subpart B Requirements for specific standardized cereal flours and related products. [Cited august 
15, 2012]. Available from: http://ecfr.gpoaccess.gov/cgi/t/text/text-
idx?c=ecfr;rgn=div5;view=text;node=21%3A2.0.1.1.25;idno=21;sid=60d5c8384deca487ef14df2e738984a4;cc=ecfr#21:2.0.1.1
.25.2.1.4.  
209 Jocelyn Sacco and Valerie Tarasuk /  Procedia Food Science  2 ( 2013 )  203 – 210 
[7] Government of Canada. Food and Drug Regulations. Section B.13.001: [S] flour, white flour, enriched flour or enriched white 
flour. [Cited august 15, 2012]. Available from: Http://laws-lois.justice.gc.ca/eng/regulations/C.R.C.,_c._870/section-B.13.001-
20120302.html.  
[8] Yeung LF, Cogswell ME, Carriquiry AL, Bailey LB, Pfeiffer CM, Berry RJ. Contributions of enriched cereal-grain products, 
ready-to-eat cereals, and supplements to folic acid and vitamin B-12 usual intake and folate and vitamin B-12 status in US 
children: National Health And Nutrition Examination Survey (NHANES), 2003-2006. Am J Clin Nutr. 2011 Jan;93(1):172-85.  
[9] Yang Q, Cogswell ME, Hamner HC, Carriquiry A, Bailey LB, Pfeiffer CM et al. Folic acid source, usual intake, and folate and 
vitamin B-12 status in US adults: National Health And Nutrition Examination Survey (NHANES) 2003-2006. Am J Clin Nutr. 
2010 Jan;91(1):64-72.  
[10] Government of Canada. Food and Drugs Act: Regulations Amending the Food and Drug Regulations. (SOR/98-550). Canada 
Gazette Part II, Vol.132, no. 24, (November 25, 1998).  
[11]  Food and Drug Administration. Food standards: Amendment of standards of identity for enriched grain products to require 
addition of folic acid. Federal Registry. 1996;61:8781-97.  
[12]  United States Government. Code of Federal Regulations. Food and Drugs: Nutritional Quality Guidelines for Foods. 
Fortification Policy: 21CFR104. 2007. [cited August 17, 2012]. Available from: http://ecfr.gpoaccess.gov/cgi/t/text/text-
idx?c=ecfr&sid=f62c090cf21c54e4a335ecdaa1f0835d&rgn=div6&view=text&node=21:2.0.1.1.4.2&idno=21 
[13]  Bureau of Nutritional Sciences, Food Directorate, Health Protection Branch. The addition of vitamins and minerals to foods, 
proposed policy recommendations. 1999.  
[14] Government of Canada. Supplement to the Canada Gazette, Regulatory Agendas. Addition of vitamins and mineral nutrients to 
breakfast cereals, 290 (May 28, 1983).  
[15] Regulations Amending the Food and Drug Regulations: Breakfast Cereals (SOR/83-858 ). Canada Gazette Part II. Volume 117, 
no. 22. (November 4, 1983).  
[16] Health Canada. Addition of vitamins and minerals to foods: Health Canada's proposed policy and implementation plans. Health 
Canada; 2005. [cited August 17, 2012]. Available from: http://www.hc-sc.gc.ca/fn-
an/nutrition/vitamin/fortification_final_doc_1-eng.php 
[17]  Natural Health Products Directorate and Food Directorate. Classification of products at the Natural Health Product interface: 
Products in food formats. Ottawa: Health Canada; 2009 March 2009. Report No.: H164-108/2009E-PDF.  
[18] Mintel global new products database. Global new products database. [cited august 16, 2012]. Available from: 
Http://www.gnpd.com.  
[19] Berner LA, Clydesdale FM, Douglass JS. Fortification contributed greatly to vitamin and mineral intakes in the United States, 
1989-1991. J Nutr. 2001;131(8):2177.  
[20] Fulgoni VL 3rd, Keast DR, Bailey RL, Dwyer J. Foods, fortificants, and supplements: Where do Americans get their nutrients? 
J Nutr. 2011 Oct;141(10):1847-54. 
[21] Institute of Medicine (IOM). Dietary Reference Intakes: A risk assessment model for establishing upper intake levels for 
nutrients. Washington, D.C.: National Academies Press; 1998.  
[22] Institute of Medicine (IOM). Dietary Reference Intakes for calcium, phosphorus, magnesium, vitamin D, and fluoride. 
Washington, D.C.: National Academies Press; 1997.  
[23] Moshfegh A, Goldman J, Cleveland L. What We Eat In America, NHANES 2001-2002: Usual nutrient intakes from food 
compared to Dietary Reference Intakes. United States Department of Agriculture, Agricultural Research Service. September 
2005. Available at: www.ars.USDA.gov/SP2userfiles/Place/12355000/pdf/0102/usualintaketables2001-02.pdf 
[24] Bailey RL, McDowell MA, Dodd KW, Gahche JJ, Dwyer JT, Picciano MF. Total folate and folic acid intakes from foods and 
dietary supplements of US children aged 1-13 y. Am J Clin Nutr. 2010 Aug;92(2):353-8.  
[25] Bailey RL, Fulgoni VL,3rd, Keast DR, Dwyer JT. Dietary supplement use is associated with higher intakes of minerals from 
food sources. Am J Clin Nutr. 2011 Nov;94(5):1376-81.  
[26] Devaney B, Crepinsek M, Fortson K, Quay L, Mathematica Policy Research I. Review of Dietary Reference Intakes for 
selected nutrients. Challenges and implications for federal food and nutrition policy. Economic Research Service, United States 
Department of Agriculture; 2007 January 2007. Report No.: 28.  
[27] Institute of Medicine (IOM). Food and Nutrition Board (FNB). Proposed criteria for selecting the WIC food packages: A 
preliminary report of the committee to review the WIC food packages. Washington, DC: The National Academies Press; 2004.  
[28] Arsenault JE, Brown KH. Zinc intake of US preschool children exceeds new Dietary Reference Intakes. Am J Clin Nutr. 
2003;78(5):1011.  
[29] American Dietetic Association. Position of the American Dietetic Association: Fortification and nutritional supplements. J Am 
Diet Assoc. 2005;105(8):1300.  
[30] National Institutes of Health (NIH). Dietary supplements: What you need to know. 2011. [cited January 27, 2011]. Available 
from: http://ods.od.nih.gov/pubs/DS_WhatYouNeedToKnow.pdf. 
[31] Hennessy-Priest KA, Mustard JL, Keller HH, Rysdale LA, Beyers JE, Goy R, et al.. Zinc-fortified foods do not improve intake 
of total dietary zinc for Ontario preschoolers. J Am Coll Nutr. 2008 Oct;27(5):561-8.  
210   Jocelyn Sacco and Valerie Tarasuk /  Procedia Food Science  2 ( 2013 )  203 – 210 
[32] National health and nutrition examination survey data.[homepage on the Internet]. Hyattsville, MD: U.S. Department of Health 
and Human Services, Centers for Disease Control and Prevention. 2010. Available from: 
http://www.cdc.gov/nchs/nhanes/nhanes2007-2008/nhanes07_08.htm. 
[33] USDA food and nutrient database for dietary studies, 4.1 (2010). Beltsville, MD: U.S. Department of Agriculture, Agricultural 
Research Service, Food Surveys Research Group.  
[34] Sacco JE, Tarasuk V. Health Canada's proposed discretionary fortification policy is misaligned with the nutritional needs of 
Canadians. J Nutr. 2009 139(10):1980-6.  
[35] Statistics Canada. Canadian Community Health Survey (CCHS) cycle 2.2 (2004). Nutrition - general health (including vitamin 
& mineral supplements) & 24-hour dietary recall components. User Guide. 2008.  
[36] Institute of Medicine (IOM). Dietary Reference Intakes for vitamin A, vitamin K, arsenic, boron, chromium, copper, iron, 
manganese, molybdenum, nickel, silicon, vanadium, zinc. Washington DC: National Academy Press; 2002.  
[37] Institute of Medicine (IOM). Dietary Reference Intakes for vitamin C, vitamin E, selenium and carotenoids. Washington, D.C.: 
National Academies Press; 2000.  
[38] Institute of Medicine (IOM). Dietary Reference Intakes for thiamin, riboflavin, niacin, vitamin B6, folate, vitamin B12, 
pantothenic acid, biotin and choline. Washington, D.C.: National Academies Press; 1998.  
[39] Sacco JE, Tarasuk V. Discretionary addition of vitamins and minerals to foods: Implications for healthy eating. Eur J Clin Nutr. 
2011 Mar;65(3):313-20. 
[40] Williams BM, O'Neil CE, Keast DR, Cho S, Nicklas TA. Are breakfast consumption patterns associated with weight status and 
nutrient adequacy in African-American children? Public Health Nutr. 2009 Apr;12(4):489-96.  
[41] Song WO, Chun OK, Kerver J, Cho S, Chung CE, Chung SJ. Ready-to-eat breakfast cereal consumption enhances milk and 
calcium intake in the US population. J Am Diet Assoc. 2006;106(11):1783.  
[42] Nicklas TA, Myers L, Berenson GS. Total nutrient intake and ready-to-eat cereal consumption of children and young-adults in 
the Bogalusa Heart Study. Nutrition Rev. 1995;53(9):S39.  
[43]  Barton BA, Eldridge AL, Thompson D, Affenito SG, Striegel-Moore RH, Franko DL et al. The relationship of breakfast and 
cereal consumption to nutrient intake and body mass index: The national heart, lung, and blood institute growth and health 
study. J Am Diet Assoc. 2005 Sep;105(9):1383-9.  
 
Presented at NNDC (March 25-28, 2012   
 
